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DESCRIPTION 

METHOD FOR MANUFACTURE OF A DEVICE 

The invention relates to a method for the manufacture of an 
electrical device, which has a base body as well as two 
external electrodes opposite each other. 

Electroceramic devices, for example NTC thermistors are 
needed in large quantities with a very tight tolerance of 
ohmic resistance. Methods for the manufacture of such 
devices are known in which a plurality of such devices are 
manufactured having different resistance values. The 
devices having a resistance value within a given tolerance 
are found by electrical measurement and subsequently 
separated from the rest of the devices. 

This method has the disadvantage that a relatively large 
amount of scrap has to be accepted. 

To lower this scrap rate it is known furthermore to 
manufacture NTC thermistors in which the devices are 
adjusted to a target resistance by mechanical removal of 
portions of the basic ceramic material as well as if 
necessary the external electrodes. This method however has 
the disadvantage that for very small versions, for example 
Type 0402 with the dimensions 1 mm x 0.5 mm x 0.5 mm, this 
is either not possible or only at very large cost. 

It is the object of the present invention to specify a 
method for the manufacture of devices in which compliance 
with a pre-set electrical resistance tolerance is possible 
also for small volume devices. 



This object is solved by means of a method according to 
Claim 1. Advantageous embodiments of the method are to be 
gathered from the other Claims. 
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A method for the manufacture of a device is specified that 
includes the following steps: 

(a) Formation of a base body with two external electrodes 
lying opposite each other 

(b) Adjustment of the measured resistance of the base body 
between the external electrodes to a given target value 
by means of chemical etching of portions of the base 
body. 

The method described has the advantage that by 
relinquishment of mechanical cutting methods, doing without 
for example grinding, rasping or planning, it makes 
available a simple and, from the standpoint of apparatus, 
low cost method for carrying out the manufacture of devices 
with a given target value for the electrical resistance. 
The indicated method additionally has the advantage that it 
is especially suitable for the manufacture of devices 
having very small volume, where a mechanical machining of 
the base body would necessitate large expenditure of time 
and apparatus . 

By means of the method of chemically etching away portions 
of the base body the current path available for current 
flow between the oppositely lying external electrodes is 
narrowed whereby the electrical resistance increases. 

In this method it is advantageous if the base body 
manufactured in the process step (a) has an actual 
resistance which is below the target resistance. Only in 
this case can the initial resistance be successfully 
adjusted to the target resistance by etching away portions 
of the base body. 

In an embodiment of the method a base body is used that 
contains a ceramic material. This has the advantage that in 
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a plurality of applications needed electro-ceramic devices, 
surf ace -mount able NTC thermistors or similar devices can be 
simply and cheaply manufactured. 

In another embodiment of the method a ceramic material can 
also be used whose resistance has a negative temperature 
coefficient. Thereby the manufacture of NTC thermistors is 
possible . 

For example, for NTC thermistors, nickel -manganese spinels 
of the formula Ni 11 i- z [Mn in 2 Mn n z ]0 4 , where 0 < z < 0.4 can 
be the materials used. 

It is moreover advantageous to carry out the process with 
base bodies whose smallest dimension is less than 3 mm. 
This embodiment of the method has the advantage that it 
makes possible the processing or the tailoring of 
resistance values for very small devices, where a 
mechanical machining would only be possible at large 
expense . 

Especially advantageous is that the method can be carried 
out in which the base body is immersed in an etching liquid. 
This procedure has the advantage that the removal of 
material from the base body is carried out essentially 
uniformly so that massive damage to one or a few particular 
locations can be avoided. Furthermore, the procedure 
described has the additional advantage that a plurality of 
base bodies can be treated at the same time in a single 
process step. 

As etching liquid sulfuric acid can for example be used. 

In another embodiment of the invention, dry etching can 
also be carried out. 

In a further embodiment of the method, the exact value of 
the resistance can be measured before step (b) . This 
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procedure has the advantage that a control mechanism for 
the etching away can be made available. From the deviation 
between the actual and the desired value of the resistance 
that conclusions regarding the etching process may be drawn. 

For example it is possible to determine a duration for the 
etch process, for example in an etching liquid by 
determining the difference between the target value of the 
resistance and the actual value. For this purpose 
relationships between the etch duration and the resultant 
increase in resistance are determined for a particular 
device type. By means of the data obtained, based on 
measurement of the actual resistance and the difference 
between that and the target resistance, a previously set 
etch time can be determined. 

After etching the base body for the previously set etch 
time the resistance of the device then lies sufficiently 
close to the target value. The measurement of the 
resistance before starting step (b) of the method can 
advantageously be in order to detect whether with the help 
of etching adjustment of the resistance can indeed be 
carried out. This would for example not be possible if in 
the manufacture of the base body such large tolerances 
occur that even after manufacture the resistance of the 
device is larger than the target value. In this case 
etching of the base body could not lead to any further 
adjustment to the target value, since by etching of the 
base body the resistance can only be increased and not 
however decreased. 

In another embodiment of the method it can also be provided 
for to measure the resistance of the device or of the base 
body during the etching process, whereby direct control of 
the etching process can occur. The etching process is then 
stopped as soon as the resistance of the base body has 
reached the target value. 
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In the following the invention is further explained by 
means of embodiment examples and the related figures. 

Figure 1 shows an electrical device in schematic cross- 
section before and after the etching, 

Figure 2 shows the relationship between etch duration and 
the resistance increase achieved thereby for an 
NTC thermistor 

Figure 1 shows an NTC thermistor with a base body 1, which 
comprises the NiMn spinel ceramic material, or consisting 
of another similarly suitable material. External contacts 
21, 22 are attached to oppositely facing side surfaces of 
the base body 1. By etching away parts of the base body, 
the current path between external contacts 21, 22 is 
narrowed down, as shown by the dotted lines. Thereby the 
resistance of the device climbs. By etching the base body 
it is thus possible to increase the device resistance with 
sufficient accuracy so that a target resistance is reached. 
The device in Figure 1 corresponds to type 0603 which means 
that the device has the following dimensions: 1 . 6 mm x 0 . 8 
mm x 0.8 mm. Thereby the smallest dimension d in the 
example of Figure 1 is the height of the base body 1, which 
amounts to 0.8 mm. Alternatively, one of the length, the 
depth the width and the diameter can be considered as 
smallest dimensions of devices. It is especially 
advantageous for the method described here to use devices 
whose smallest dimension is 3 mm. 

During the etching, the measurement of resistance can be 
omitted in that through the calibrating measurement the 
relationship between the resistance of the device and the 
duration of etching is fixed. In this case, the 
determination of the actual resistance of the device and 
the determination of the difference between the actual 
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resistance and the target resistance is sufficient. From 
this resistance difference then the etching duration can be 
calculated by means of the calibration curve. 

It is advantageous if the external contacts (21, 22) are 
made from a material that is not attacked by the etching 
solution or is attacked significantly less than the ceramic 
material so that the solderability remains unchanged. One 
can consider use of a 3-layer metallization with a Ag/Ni/Sn 
layer sequence or a silver/palladium metallization. 

Figure 2 shows such a calibration curve for a device of 
type 0603 having a resistance R25, measured at 25 °C, of 
6000 Q. In Figure 2 it is the resistance measured in Q 
over the etch duration t measured in minutes. As etch 
solution 10 % sulfuric acid was used. Figure 2 shows 
measurement points measurement times of 0, 1, 5 and 10 
minutes. It is clear that the resistance R25 increases with 
increasing etch time. 

The present invention is not limited to NTC thermistors, 
but can be applied to any desired electrical component 
whose resistance is dependent on the geometric dimensions 
of its base body. 
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List of reference signs 

1 Base body 

21, 22 External contacts 

R25 Resistance measured at 25 °C 

t Time 

D Smallest dimension 



